Trigramin. A low molecular weight peptide inhibiting fibrinogen interaction with platelet receptors expressed on glycoprotein IIb-IIIa complex.
Trigramin, a highly specific inhibitor of fibrinogen binding to platelet receptors, was purified to homogeneity from Trimeresurus gramineus snake venom. Trigramin is a single chain (approximately 9 kDa) cysteine-rich peptide with the Glu-Ala-Gly-Glu-Asp-Cys-Asp-Cys-Gly-Ser-Pro-Ala NH2-terminal sequence. Chymotryptic fragmentation showed the Arg-Gly-Asp sequence in trigramin. Trigramin inhibited fibrinogen-induced aggregation of platelets stimulated by ADP (IC50 = 1.3 X 10(-7)M) and aggregation of chymotrypsin-treated platelets. It did not affect the platelet secretion. Trigramin was a competitive inhibitor of the 125I-fibrinogen binding to ADP-stimulated platelets (Ki = 2 X 10(-8) M). 125I-Trigramin bound to resting platelets (Kd = 1.7 X 10(-7) M; n = 16,500), to ADP-stimulated platelets (Kd = 2.1 X 10(-8) M; n = 17,600), and to chymotrypsin-treated platelets (Kd = 8.8 X 10(-8) M; n = 13,800) in a saturable manner. The number of 125I-trigramin binding sites on thrombasthenic platelets amounted to 2.7-5.4% of control values obtained for normal platelets and correlated with the reduced number of GPIIb-GPIIIa molecules on the platelet surface. EDTA, monoclonal antibodies directed against the GPIIb-GPIIIa complex, and synthetic peptides (Arg-Gly-Asp-Ser and Tyr-Gly-Gln-Gln-His-His-Leu-Gly-Gly-Ala-Lys-Gln-Ala-Gly-Asp-Val) blocked both 125I-fibrinogen binding and 125I-trigramin binding to platelets. Fibrinogen binding was more readily inhibited by these compounds than was trigramin binding. Monoclonal antibodies directed either against GPIIb or GPIIIa molecules did not block the interaction of either ligand with platelets. Reduced, S-pyridylethyl, trigramin did not inhibit platelet aggregation and fibrinogen binding to platelets and it did not bind to platelets, suggesting that the secondary structure of this molecule is critical for expression of its biological activity.